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Abstract 


A permanent magnet material is prepared by cooling with a chill roll a molten alloy containing R 
wherein R is at least one rare earth element inclusive of Y, Fe or Fe and Co, and B. The chill roll has 
a plurality of circumferentially extending grooves in a circumferential surface, the distance between 
two adjacent ones of the grooves at least in a region with which the molten alloy comes in contact 
being 100 to 300 mu m average in an arbitrary cross section containing a roll axis. Permanent magnet 
material of stable performance is obtained since the variation of cooling rate caused by a change in 
the circumferential speed of the chill roll is small. The variation of cooling rate is small even when it is 
desired to change the thickness of the magnet by altering the circumferential speed. The equalized 
groove pitch results in a minimized variation in crystal grain diameter. 
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& & t# s fc «> (- tt , &&<du -/i-mm* &&mm 

[0 0 7 9] L^U «*tt<0R-F e-BS^&ttft 
«t9^*|l$ix5^, y y-ffiffll-Cii^t 40 
[0 0 8 0] t:-e 4 ±E*ffiKJ:9-&4ii:ft*pci-/ ( U 

y-ffift"]t<D?&a5iS0M^«L< 'hS 
<rtr<6« Sfc, *ffii4#*tt::7 y -ffi<BSJc?fc#f=m hix 
&<DX\ y y -aafMco^aiiigJlll^ b!:^I±t5o Eto 
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3n— yUO@tei$a^#];ili 5- 1 5 %aKi£ < t> , 

[0 0 8 1 ] @3i:, *ffite#*»*#"#tttt5«J*«: 

1 Sry X/H 2^(b^tklL, / X/U 1 2 tc^f LtlHlc L 

3^ffiMifi«i^l£-rs^ 1 1 l£ftipn-/H 
tgSttSiirSr. iKJ: <9 , 1 1 1 &-*f£]^ib?£ifl 
t5 0 ft^u-vH 3tt, Hfri&Lfc3£#l 3 i t 

M113 2t^btM^ti5o . 
[0082] ^it s ftipp-^i ajastcra]*^*^! 

3^ffif-+i5^ff^E-rS^ 1 1 1 tftaicr-/U l 3jg)ffi 
[0 0 8 3] ^ 1 1 1 II, / Xyu 1 2 A^<7)Bg 

[0 0 8 4] ^FSf4^«4:P>:#f^Jt5*rp|(4, 1 

. i i s:^*^■e^^B^— /n 3jaa{cisj^5*fSjT*fetitf 
^««tt»i 1 2<owu^nt(nj&^ihmmftbf£Z> 

<t 5»C5fc#f+»tSwtAS#* L^ 0 wOO^Sil, 100 
-16 0° SSffcSCt^U^ rixtt, 
(j-bttfc^Sttitf^^^hVH 1 3tc[t:^fofc^r irS: 

Ml l 2taiS?T#fii:tt, 1 l^^iaid-zn 3 

[0 0 8 5] 4fc, ft*Pn— /utcSfSSLfciEScO^^: 

[ 0 0 8 6 ] AWWttt, ^4WiStt#^S:!!»:Sftl't 
i Lty X;u L 2 (OS CO 5 fff « -h«f ix ffil Et "t? *> 6 ^ t 
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[0 0 8 71 ^^K/^b«4HfclK*bfcffiB'ett-& 

& w ^ y - as ft"] a * 3fe £ re m m u r ^ 5 & «> , ^ s # * 

^f£t£#* £p£ £ -5 ffiE & y X/V& KMiffi $ it T £ 
«>5^tt, /X/M^^^l^ J: 9'< K/u^fll^ftSlgtJ 
m&$££>?, &&<n mm 4fcfi8* s w ft «b f£ o x & fr> £ fc 

[0 0 8 8] ^ffitt^/^^^^^it*^, fitfi. jffiii, 

pjs»jE*^*a*f e i=tc4*^ftijisttft< , yx/ug, ^ 
^^^witiffl, ftain-/Ko^t&, $>m$<nmmnn 

ffifiij £ ^ y - EffiiJi T*«P± Lv^fH&fl^Wfc'ftS 20 

Sffl^+KT 0. 3 - 5 mmggftfl) / X/Vj$> 

*|S]T*fc5 «t 9 ft* y s/ h^flW.^HS^. kfc$-'£L 
l\> ^.</3t§£\ ^!)s/HSttO. 2-2mnigS, *V y 

ftgiu-/Uj^ffi^(7)»li 0. 2—1 5 nmigST*fc5i 
iJ&S*f*U\> *fc, nfiWffi*ttl — 9kg/cm2a*-e4> 

*^ y f#tbntw< < ft 9 , *fc, ^K/MSft*n$*xS< 

[0 0 8 9] JFSttXf^SrilfctM^Sfcfc^a^WF^ 
WBllft^, ^WX\±, ±f£LfcJ;?ft*y y UK 

[0 0 9 0] ftf^iect, El 5 {CT^ZtiZ) <fc 3 ft p .ftWpft 
WSrffl^5- Lt^o 12 5K^$ft5i®&Sl5tt 1 

0 0(1, RtSStR^jaig 1 Oli:, C^ggl 0 1 SrWiS 
t5^y 7hWltPl0 2i?rtt6o ^y^htW 

<om^i o l cowtisi^^tT^fo^o niatfeojasii o 

5o ) ttM3g$ft-t*59* ft!l*rwiSSS(ctt, illliffidFL L 0 
3^^LTI^^1 0 1 (^JCiiliffl^^^^W- 1 0 4/« 50 
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six, rn^i9^fStt^^*s"*it««-ioort»Ka 

3te«$nfc^Ff£tt^/^tt, * y * htt^p 102*^ 

[0 0 9 1 ] ZWi 5ft"!ft«SBtt 1 0 0(2, iftttSMtW 
ttinfl3Bftan-/^ttt *S(5I^Tt ftScfc 5 lcft*P 
n-/uiS^(£Bag£ftSo. LX, #tMl 0 0 
^(OWi^^lSlHlte^^i: ft 5 J; 9 c <t tc J: 

[0 0 9 2] ^W««lc:T»ig*ttfc*^B5W»tt, 

7 y — ffiifi«s*cj: 9 *<§stit^5: t ^ajte: 

t*s^rflETfe5o Wx.«i, Sfc*f+^5^FSttX/^i: LX 

9S«*clfcUi-r-&rt*ST^5o ^Fffitt^f^ 
w^^Tfttt, 7 y-a^q>J¥S*[Sitc:5 OnmWTcoSSBB 

T% CTiJJS 0- 5 0 Oppm g^tfc^o 

[0093] to\ ^jS^cefc^f+Jts^ffitt^^ 
[0094] #iarv 

tCffilJPg(lft< , A r # He^, N2 ^^^^#8 

Plllft<, iSSftS-rixffi^o W^tf, 3g«««JS«: 
ffi**--f5fc»tctt, 0. 1 — 2%l±.WM, IS 
JEtO^ffitt^^^^X^Tft^tf «fci\ r.(7)J: 9ftff^i60 
i/^ffi^T^^^^ftai^ffftofc^T-t, ±IEL 

<Dt%— |4Srii5<i"Swi:^X*#5o 0*ix.*i> n— /u"ffij£ 

-^ffiifi»*«Ei:.tt, »J8Lfc««P C&9 , n 

-;u®^^^^J¥$^ 1/5 *T^ffl4E-Cfe5o 
[0095] r<7>*«ic:t3it5»ftiaa^«qiffllltt, 
T3BW J: 9tcLTWttl^6^i:^»4 *"f, ±B 
««^SC*5^T, afflS*iF-»tta{c J: 9 t&EWcftS 
Ml00fi»lA6?a«t5'o 

tfc£Jl±«KL, B»«W««c«t 9#«iF1 l ^ s Pi!SfeS 

tcmg Lfci: $o¥lQiS^i: ft 5 0 »:^T\ r.ix5>w¥ 

[0 0 9 6] itn-/ujfetc*3^T±aeLfcjaiWS:Rltft 

^»Sg-f5»an-/ujaaSttifi«:9 OTorrEtT, «r«- 1 
OTorr^T^f^ 
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It * i If , & i: ftiM n - /uffl jl i: co |S] k * im # * # 

[0 0 9 7] R^^fi^JtttW'Xc^iarit^ 
#j;Llf, R*a#ffl;^6-9. 2J^T-%§ffi<^&S: 

»jct±ia«Slffl^«JE#iaa*T*fta*tTft 5 - ^AT 

[0 0 9 8] #H«lE^(OT»ttW»C/«Ci/^S % 
^HSUE^ L 0" 3 Torr*iffi\ 1 0 - 4 Torr*r$ <t & 

• s t ?m i&mMiwmm ? ^ t * - ^, t <d na & if -c 
htm* ir** \ , 

[0 0 9 9] :oi 5*«JE#H»*^»E*ftfc*^ 

*S*fiS<£>« ¥H1^, lOnmJ^T, WKl7nni£JlTi:*t- 

[oioo] 4*3 v MaE#ffl»*t?»»-rs»^fcfc, 

[oioi] yftaijHfr 

Wt-JtStXifia&^feir^tf S815 

0—150 Oram, f|@ 2 0 — 1 0 0 rmUS. X fc 5 0 
[0 10 2] 

#a*fttCj;oTfcll*6*^ #* L< tt 1-5 Om/s 
, #lC5-3 5m/s tt6:i:iSffiU\ SiSS** 

[0 10 3] iffi35\ ^i|]n-/Hi^C0tt^t5l£7k 

fi^fltHM (ia+t<n) 4fciiia*g#iS]5fc{Bi (m**^) 

tc r£ i ■} T fc J: t v * a n - /u EUs* ifii jfe (BJ fcK it fc W S: 
[0104) 4fc, [513 !C^$ix6 J: 9 ?ft^ln-/u 
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LTt>-<fc^J&v AT* U< l*EI2K*$jft5 J: 9(C^Slnr 

//>AT*IA\» -t*t>*5, y X/^<^4^k■B43J;U ^ jftS^ — 
/^<£i|iii^&^tp¥ffi0>&a*^ (El't'fe 

Bt^itM*44 5- 7 8° tt^C^rWSl 

i: n - /u <h (D&m± AT i: * 6 o ft S <fr & filJf fi 
$m%m^Z>k Z<D£ o te%}$k&Jf+ft'kte9 , hijIB*q 
H*ffi «b S ir n - ^Pl S * yf 5 « 1^1 

[0 10 5] {fieBS:a5l&iSiKi:^*Po-/uJlSi:co 

s^ses&ct L^i^, mmn c^s$n g n 1 - 

M >btf* X*h fc #> , SgSi N g ^ fTEIEIffi *i» i ^ 

ftfl] p — yuj^] Sf^tfi trJE^ o T L * o fc 9 ffirfS^ ktei 

[0 10 6] / XyUrtic*3(j-5^S»<^±EtTffii: 
<Dj±jjm (HJE) fl, 0. 1-0. 5kgf/cm2 (D®Hf^ 

»*ptta-rtt«J, tttms^^^b. 

S*^'tttb^ff>5c ^SJE^Si^SrWW LT±SSI5II<o^ 

40 -TixifJ:t\ 
[0 10 7] 

[Utt^J] ttT, *58W<oA#W3ll(llWS:^L, 

[0 10 8] $ie]-<!J y ^ A^^®(ORfi5ttffl*t(O^Iffico 

fiUAOUc J: "9 SW^PffiV«JwEW^ifife*«*^ i-fco 
}k ^ "C as W <r> J^l ffi i c - A3: ^ * - v 5 ^ > h fS S: ffl ^ fc ^ 

fco S*fW?SftfS^ffitt3. 6J/(cm-s'K), CrftlO 
50 $4-EiSl£rj:0. 4 3 J/(cm- s-K) 'Cifo <5 , Cr$il«OI^ 
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19 20 
y*-^SfHv 1*9 5 O-Cfcofco WB'JiOX^BSco^ 

9mtt4 0 Ofnm> L, C r 3cffi/gOj?$ ft 3 5pil 
[0 10 9] wtb&^*Pcr--/US:Jtn—/U&tCiiaffl 

to. 

[0 110] ^f, 9. 5Nd-2. 5 Z r - 8 . OB 





Ra 

0^53 

Ra 

iHc 

(BH)max 

v ao 

No. 

( Aim) 


(urn) 

(Mm) 

(aid) 

(kOe) 

(MGOe) 

(m) 

1 

180 

10 

2-9 

8 

2.5 

8.5 

19 

24 

2 

140 

8 

1.9 

7 

1.7 

8.3 

18.5 

22 

3 

220 

15 

4.5 

12 

3.7 

8.8 

19 

23 

4 (tb&) 

400 

12 

3.2 

11 

3.0 

8.2 

17.5 

3 

5 (fctHS) 

50 

7 

2.0 

4 

1.5 

8.1 

17.8 

4 


fco St. ftt*li35 a t 8g«N gli5mra<fc U 
Jft*PB*CO#liatt 1 STorrCOA r Lfco S fc\ & 

S£ffi3rO. 2 2-0. 2_8kgf/cm2 (c<*ofc c 

[Oil 1 ] ftiPd-^^/^iiffi^ 2 8m/s tlfci* 
W*^K5W»<Otft«* ( iHc ) tsimx^/u*' 
10 -IB ((BH)raax ) iHc TS^^ft^fficO 8 0 %j£A± 

[0112] 

[r<i] 


[0 113] *itc^Stu5)|g*^?>*5l?^wS(i*^^ 

[0 114] §7l(^M^P-^BH2 0 

nm^TCOC r ^ffffliL ^ 1 O Oppm t'fcot 

[Eli] fftipn-/utoWDiiaT*feSo 

[HI2] &&mffl*ktiim/ X/Ut^ain-yUt^fiS^ 
[H3] *^«5»»Mjt3SK<O»aW«0*JS:*-r»rffi 

[iU4] ^ffitt^^^K^ffi^^saMi^-fWdSiaT* 
[las] wtt^/ ^ w<7)» 1 pi 5r w mmmx* 

i i 


1 1 2 »#tt*^«5H-3|B|- 

113 ^ 
1 2 7 X/u 
1 3 JfrSln— /u 
1 3 1 Stt 
1 3 2 SBnJi 

i o o pfi*fr«W 

1 0 1 fiijffi 

10 2 * V y ht^MfP 

40 1 0 3 iffiiffi?L 

10 4 #^1? 

2 0 0 K^SBtt 
2 O 1 « 

202' * y y h^ssap 

2 0 3 iffiiML 
2 0 4 
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